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Abstract Life satisfaction is an important indicator of
successful development. However, adolescents’ life satis-
faction tends to be relatively unsteady, and environmental
influences play a critical role in shaping life satisfaction
among adolescents in the transition to young adulthood.
Given the paramount importance that education plays in
adolescents’ lives, adolescents’ life satisfaction may vary as
a function of school-related stress experience. At the same
time, coping resources may help reduce adverse effects of
stress on life satisfaction. With this in mind, we examined
whether, and to what extent, perceived stress in education
and general self-efficacy (a resource that facilitates coping)
affect the life satisfaction of adolescents in transition to
young adulthood. We distinguished between baseline levels
of stress and self-efficacy and within-person change in
stress and self-efficacy to determine whether life satisfaction
is sensitive to fluctuations in stress and self-efficacy when
person-specific levels of stress and self-efficacy are taken
into account. Estimating growth curve models on data from
a panel study on the life trajectories of compulsory-school
leavers (n= 5126, 55.3 % female), we found that baseline
levels of stress and self-efficacy, as well as within-person
change in stress and self-efficacy, affected adolescents’ life
satisfaction. Moreover, our results showed that baseline
self-efficacy mitigated the negative effect of baseline stress
on life satisfaction. These findings improve our
understanding of two major psychological determinants of
adolescents’ life satisfaction and extend our knowledge of
life satisfaction trajectories during the transition to young
adulthood.
Keywords Life satisfaction ● Perceived stress ●
Self-efficacy ● Education ● Multilevel ● Longitudinal
Introduction
Numerous studies have examined life satisfaction and its
correlates in adults, to such an extent that by now it is
widely recognized as an important indicator of adults’ well-
being and successful development (Diener and Chan 2011;
Luhmann et al. 2013). By contrast, less is known about
young people’s life satisfaction (Antaramian et al. 2008;
Gilman and Huebner 2003). Their life satisfaction is parti-
cularly worthy of attention because during their transition to
adulthood young people face many developmental and
adjustment challenges, including in the self, in the family,
and at school (Hampel and Petermann 2006; Lerner and
Galambos 1998) —most of which can influence their life
satisfaction. In this study, we analyze whether, and to what
extent, young people’s life satisfaction is sensitive to per-
ceived stress in education and general self-efficacy, because
education constitutes one of the main sources of stress
among young people (Persike and Seiffge-Krenke 2012),
whereas self-efficacy has been considered a major resource
facilitating adolescents’ coping.
A negative psychological response to school-related
stressors may occur when demands exceed resources, that
is, when personal resources are no longer able to address
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school-related tasks. Young people may feel that they are
unable to cope with their school subjects, or generally have
the impression of being out of their depth at school, con-
sequently appraising their lives less favorably (Suldo et al.
2006). Yet, the negative effects of stress may be attenuated
by individuals’ self-efficacy, that is, beliefs about the cap-
ability to master new or challenging tasks, to perform a
given behavior, or to exercise control over events (Bandura
1997, 2006; Pinquart et al. 2003). Young people who
reported high levels of academic self-efficacy not only
displayed less test anxiety at school (Nie et al. 2011) and
better achievement outcomes (Burger and Walk 2016), but
also evaluated their lives more positively than their peers
with lower levels of self-efficacy (Suldo and Huebner
2006). From this perspective, it is a reasonable assumption
that both perceived stress in education and self-efficacy will
affect young people’s life satisfaction.
Levels of stress and self-efficacy vary considerably
between young people and, in particular during the transi-
tion to adulthood, they tend to change significantly within
persons over time (Eicher et al. 2014; Pinquart et al. 2003).
Accordingly, we expect that life satisfaction is affected not
only by a person’s average (baseline) levels of perceived
stress and self-efficacy over time, but also by intra-
individual change in perceived stress and self-efficacy
over time. So far there is very little longitudinal evidence
regarding the question of whether, and to what extent, life
satisfaction is shaped by person-specific average levels of,
and within-person change in, stress and self-efficacy. This is
surprising given that it has been recognized for a while, for
instance, that dispositional components of stress (e.g.,
chronic dissatisfaction) need to be considered separately in
the analysis of influences of environmental strains and
demands on individuals’ stress reactions (e.g., Watson
1990). While a recent longitudinal study provided evidence
of the positive impact of a personal psychological resource
(optimism) and social resources (including perceived social
support and peer relationships) on life satisfaction in early
adolescence (Oberle et al. 2011), most studies investigating
life satisfaction in adolescence and young adulthood use
cross-sectional designs and are based on small-scale con-
venience samples (see also Huebner et al. 2012). While
these studies have successfully explored various facets of
young people’s life satisfaction (Bradley and Corwyn 2004;
Park 2005; Proctor et al. 2009), they could not provide
robust estimations of the associations of person-specific
levels of perceived stress and self-efficacy (i.e., average
stress and self-efficacy over time) with life satisfaction, and
were unable to explain the effects of fluctuating stress and
self-efficacy.
Our study attempted to fill the research gap noted above
by using a longitudinal design and a representative large-
scale sample of young people. We distinguished between
baseline levels of stress and self-efficacy over time and
intra-individual deviation from this baseline level in stress
and self-efficacy at a given point in time. This allowed us to
assess whether life satisfaction is sensitive to fluctuations in
stress and self-efficacy over and above baseline levels of
stress and self-efficacy over time. This distinction is
important in light of theory whereby life satisfaction may
change over time (Baird et al. 2010) and because adoles-
cence and young adulthood is a period in life during which
life satisfaction might react particularly strongly to changes
in stress and self-efficacy (Buchanan and Hughes 2011;
Moksnes et al. 2014; Sánchez-Álvarez et al. 2015).
Life Satisfaction in Young People
Life satisfaction features prominently in a growing body of
literature in the social sciences in relation to the psycholo-
gical and social consequences of educational experiences
(Keller et al. 2014; Lewis et al. 2011; Tolan and Larsen
2014). Life satisfaction is an expression of how an indivi-
dual judges the quality of his or her life. As such, it is not
simply an auxiliary effect of positive life experiences, but a
meaningful indicator of well-being (Huebner et al. 2006).
Life satisfaction reflects a sense of contentment and con-
gruency between needs or wants and accomplishments
(Keyes and Waterman 2003), and is conceptually and
empirically distinguishable from positive and negative
affect (McKnight et al. 2002).
An increasing number of studies suggest that life satis-
faction is a predictor of various outcomes. For instance,
high life satisfaction may bring about feelings of self-
esteem (Proctor et al. 2009), better psychological adjust-
ment (Peterson et al. 1998), and educational and occupa-
tional success (Lyubomirsky et al. 2005; Samuel et al.
2013). These findings suggest that life satisfaction plays an
important role across the life course. However, although
there is extensive research on adults’ subjective evaluations
of their lives (Diener 2009), young people’s life satisfaction
trajectories during the transition to adulthood are less well-
understood (Salmela-Aro and Tynkkynen 2010). Huebner
et al. (2012, p. 355) note that, compared to studies on adults’
life satisfaction, research on youth life satisfaction “has
lagged significantly behind,” and that there is a lack of
representative large-scale studies. Various experiences, such
as stress at school, are specific to adolescence and young
adulthood. Furthermore, in comparison to adult groups, life
satisfaction among young people is unsteady (Lucas and
Donnellan 2007). Thus, the question of whether, and to
what extent, adolescents’ life satisfaction trajectories are
affected by perceived stress and self-efficacy takes on great
importance in developmental research.
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The Effects of Perceived Stress and Self-Efficacy on
Young People’s Life Satisfaction
Against the backdrop of developmental challenges, including
physical and emotional changes, stressful life events can affect
adolescents’ life satisfaction (Ash and Huebner 2001). In par-
ticular, research suggests that stressful life events explain var-
iance in adolescents’ life satisfaction over and above
intrapersonal variables such as self-concept and internal locus
of control (McCullough et al. 2000). However, the ways in
which adolescents evaluate stressful life events can vary across
individuals. Hence, rather than stressful events per se, per-
ceived stress in a given situation must be considered. Among
adolescents, perceived stress seems to be most pronounced in
the domain of schooling (Persike and Seiffge-Krenke 2012).
Considering the paramount importance that education and
educational credentials have for young people’s job prospects
and life chances, perceived stress in school may also be asso-
ciated with young people’s general life satisfaction. Using a
convenience sample of undergraduate college students, Chang
(1998) did indeed find perceived stress to be negatively asso-
ciated with life satisfaction. However, the cross-sectional nature
of his study did not allow for measuring perceived stress and its
effects on life satisfaction over time. Measuring the impact of
within-person change in perceived stress on life satisfaction is
crucial, particularly among young people who are likely to
experience changing levels of stress over time (e.g., McNamara
2000). Prior research has emphasized the volatility of young
people’s perceived stress in education and suggested that even
temporally limited increases in school-related stress can affect
young people’s educational trajectories (Eicher et al. 2014).
However, the effects of fluctuations in perceived stress on life
satisfaction are not well-understood. It is therefore important to
analyze perceived stress in a longitudinal design and to dis-
tinguish person-specific baseline levels of perceived stress from
within-person change in perceived stress.
In education, while some students may react with increased
levels of stress when confronted with particular school
demands, personal resources can influence their stress appraisal
and attenuate the negative effects of stressors.1 The transac-
tional model of stress and coping conceptualizes stress as an
imbalance between environmental demand and an individual’s
response capability (Lazarus and Folkman 1984). In accordance
with this model, we assume that personal resources reduce the
adverse impact of perceived stress on life satisfaction. As noted
above, self-efficacy may be a prime resource in this regard as it
facilitates coping (Bandura 1997). High levels of self-efficacy
are associated with goal setting, persistence, and a constructive
way of dealing with failures (Schwarzer 2000). Furthermore,
self-efficacy enables individuals to trust their capabilities and to
face stressful demands with confidence (Jerusalem and Mittag
1995). Hence, higher levels of self-efficacy are likely to weaken
negative effects of stress on life satisfaction. To date, little
empirical evidence exists regarding whether self-efficacy is
associated with life satisfaction over time and whether self-
efficacy actually reduces the adverse effects of perceived stress
on young people’s life satisfaction. In addition, we lack
knowledge of the effects of within-person change in self-
efficacy over time on young people’s life satisfaction. Such
knowledge would be essential as despite the fact that self-
efficacy is often conceptualized as relatively stable across time
(e.g., Scholz et al. 2002), research has shown that self-efficacy
develops during adolescence (Caprara et al. 2011; Pajares and
Urdan 2006) and that self-efficacy beliefs may change during
and after transitions (e.g., Ainscough et al. 2016; Ouweneel
et al. 2013; see also Yeo and Neal 2006).
Study Purpose and Hypotheses
The overall goal of our study was to examine young peo-
ple’s life satisfaction after the transition to post-compulsory
education, using a representative sample in a longitudinal
design over the course of four years. More specifically, we
sought to address four gaps in the literature.
First, we intended to examine how baseline levels of
perceived stress and self-efficacy over time affect young
people’s life satisfaction trajectories. Drawing on evidence of
between-person variation in perceived stress (e.g., Mroczek
and Almeida 2004) and perceived self-efficacy (Peng et al.
2015), we hypothesized that baseline stress over time is
negatively associated with life satisfaction (Hypothesis 1)
and that baseline self-efficacy over time is positively asso-
ciated with life satisfaction (Hypothesis 2).
Second, we aimed to assess whether young people’s life
satisfaction is sensitive to yearly fluctuations in perceived
stress and self-efficacy—that is, deviations in perceived stress
and self-efficacy from their respective baseline levels—when
controlling for baseline stress and self-efficacy. Given within-
person volatility in perceived stress (Eicher et al. 2014) and
self-efficacy (Sitzmann and Yeo 2013) across time, examining
temporal fluctuation in these characteristics in conjunction
with their person-specific mean levels shall provide a more
holistic perspective on their consequences for life satisfaction.
We expected that an increase in perceived stress at a given
point in time, relative to an individual’s average stress level,
would be negatively associated with life satisfaction
(Hypothesis 3), while an increase in self-efficacy, relative to an
individual’s average level of self-efficacy, would be positively
associated with life satisfaction (Hypothesis 4).
Our third aim was to analyze how baseline stress and
self-efficacy interact in shaping young people’s life
1 On the distinction between social resources (including social support
and networks) and personal resources (including mental health, skills
and personal traits), see, for instance, Hobfoll (2002).
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satisfaction. Based on the transactional model of stress and
coping (Lazarus and Folkman 1984), a few studies suggest
that baseline stress and self-efficacy interactively influence
life satisfaction (Hamarat et al. 2001; Schmeelk-Cone and
Zimmerman 2003). According to this line of reasoning, the
effects of school-related stress on life satisfaction may vary
as a function of individuals’ baseline levels of self-efficacy,
a resource that facilitates coping. Hence we expected that
baseline self-efficacy would moderate adverse effects of
baseline stress on life satisfaction (Hypothesis 5).
Fourth, intra-individual change (fluctuation) in the levels
of perceived stress and self-efficacy may interact with the
corresponding baseline levels in shaping life satisfaction.
We therefore hypothesized that within-person change in
self-efficacy would moderate the effects of baseline stress
on life satisfaction (Hypothesis 6), and that baseline levels
of self-efficacy would moderate the effects of within-person
change in perceived stress (Hypothesis 7). Moreover, we
examined whether within-person change in self-efficacy and
within-person change in stress interactively shape life
satisfaction, but we did not derive and test a formal
hypothesis given the lack of available evidence.
Method
Sample
The study drew on data from the Transitions from Educa-
tion to Employment (TREE) project, the first panel study
examining the post-compulsory educational and labor
market trajectories of school leavers in Switzerland.2 The
initial sample included 6343 young people who participated
in the Program for International Student Assessment (PISA)
in the year 2000 (Bergman et al. 2011). In this study, we
used data from the first four waves (2001 to 2004), which
cover the period when the participants transitioned from
lower secondary education to upper secondary education
(most participants were in their first year of upper secondary
education in the first panel wave). We restricted the sample
to participants who were either in a vocational education
track or in a general education track, because our study
focused on the influence of perceived stress in education on
life satisfaction trajectories. This resulted in an analytical
sample of 5126 participants in the first panel wave. Table 1
presents the number of participants in different educational
tracks in each of the four panel waves. Compulsory school
refers to lower secondary education, vocational education
refers to professional training in an apprenticeship, and
general education refers to educational tracks that lead to
higher education. The analytical sample in wave 1, relative
to the initial sample in 2000, included slightly more women
(55.3 vs. 54.2 %), individuals born in Switzerland (88.4 vs.
85.7 %), individuals with a higher socio-economic status, as
measured by the international socio-economic index of
occupational status (M= 51.6 vs. M= 50.4), and indivi-
duals with higher levels of school performance, as indicated
by the PISA reading score (M= 524.5 vs. M= 510.0). In
2000, when the PISA assessment took place, the mean age
of the participants was 15.47 years (SD= 0.63). Panel
waves were conducted at annual intervals, hence partici-
pants were four years older in panel wave 4. In the complete
sample the response rates across panel waves were high,
varying between 85 and 89 percent in each of the first four
waves (TREE 2013). However, in our analytical sample, the
number of participants decreased more rapidly, because the
number of participants who were no longer in education
increased between 2001 and 2004 (in Switzerland adoles-
cents start to leave the education system as of age 17).
Despite the high response rates, we did not have complete
information on all relevant items across the four panel
waves. Thus, as in any study with missing information,
Table 1 Number of
respondents in different
educational tracks from 2001 to
2004
Compulsory
school
Vocational
education
General education Total
Academic
high
school
University of
applied
sciences
University
2001 593 2746 1787 0 0 5126
2002 23 2991 1630 0 0 4644
2003 2 2750 1588 4 0 4344
2004 2 1649 1155 89 252 3147
Participants who were in education between 2001 and 2004 and who were included in our analyses; further
participants (not included in this Table) were engaged in other (short-term) activities such as language
courses, language stays, internships, preparation courses for apprenticeships or general education tracks; or
were not in education, employment or training; or were employed
2 The Swiss youth panel study “TREE” has been running since 2000
and is mainly funded by the Swiss National Science Foundation
(distribution: Data service, FORS, Lausanne).
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we had to adjust the estimation of parameters to the pre-
sence of missing data. We replaced missing values with
imputed data by calculating maximum-likelihood estimates
using the expectation-maximization algorithm, which
enables parameter estimation in a probabilistic model with
incomplete data (Dempster et al. 1977; Do and Batzoglou
2008).
Measures
Data were collected through standardized written ques-
tionnaires. Participants who did not return the questionnaire
were contacted again and asked to take part in a telephone
interview. In our models, we used socio-demographic data
from the participants to eliminate potential confounding
effects: gender (0= female, 1=male), immigrant back-
ground (0= born in Switzerland, 1= born abroad), and
socio-economic status (measured by the socio-economic
index of occupational status, which captures the position of
occupations in the social stratification system and ranges
from 16.00 to 90.00; with M= 51.62, SD = 16.25; see
Ganzeboom et al. 1992). We also included an indicator of
participants’ educational performance at age 15 (the PISA
reading score; Adams and Wu 2002) because educational
performance may be related to perceived stress in education.
Furthermore, the following variables were tested with par-
ticipants in each panel wave:
Educational Situation
The educational situation was assessed using a dichotomous
variable that distinguishes between the two main educa-
tional tracks that exist in Swiss upper secondary education,
namely, vocational education and general education. Stu-
dents attending a vocational track complete professional
training for two to four years during which they typically
enter the labor market as apprentices. Students in a general
education track follow a program that prepares them for
higher education, in particular university.
Perceived Stress
Perceived stress in the general education or vocational
training context was assessed on a scale consisting of five
items, adapted from a questionnaire on job analysis
(Prümper et al. 1995). The scale ranged from 1 (very sel-
dom/never) to 5 (very frequently/always). This scale was
designed to capture the negative aspects of stress (as
opposed to its more positive components; e.g., O’Sullivan
2010). The items were: “I have too much to do at school”, “I
am often unable to cope with my homework”, “At school I
often feel out of my depth”, “The subjects of the lessons
change so quickly that I struggle to follow”, and “If I
do not study during the weekends, I can hardly manage
what is asked of me at school”. Cronbach’s alpha varied
between .78 and .82 across the waves (t1: .78, t2: .79, t3:
.79, t4: .82).
Perceived Self-efficacy
Perceived self-efficacy, also referred to as perceived general
self-efficacy or general self-efficacy (Luszczynska et al.
2005; Schwarzer et al. 1999), was measured on a scale
consisting of four items, adapted from Schwarzer and Jer-
usalem (1999) and Schwarzer (2000). The scale ranged
from 1 (completely wrong) to 4 (completely right). The
items were: “When a problem arises, I can always find a
solution by my own efforts”, “whatever happens, I will
handle any difficult situation”, “I am confident that I can
cope with difficult challenges because I can trust my abil-
ities”, and “I can find a solution to any problem”. Cronbach’s
alpha varied between .73 and .75 across the waves (t1: .75,
t2: .73, t3: .74, t4: .74).
Life Satisfaction
The dependent variable—life satisfaction—was assessed on
a scale consisting of five items (Grob et al. 1991), ranging
from 1 (completely wrong) to 6 (completely right). The
items were: “My future looks promising”, “I am happy to
live”, “I am happy with the way my life plan is unfolding”,
“Whatever happens, I can see the bright side of it”, and “My
life seems meaningful to me”. Cronbach’s alpha varied
between .83 and .85 across the waves (t1: .83, t2: .85, t3:
.85, t4: .85).
It could be argued that “perceived stress”, “perceived self-
efficacy”, and “life satisfaction” are closely related and
conceptually overlapping constructs. However, they are
distinct both analytically and empirically. Analytically, life
satisfaction is conceptualized as a result of a cognitive
evaluation of one’s life, whereas stress results from
an imbalance between demands and an individual’s
resources, and self-efficacy relates to an individual’s
belief about the capacity to master a given task. Empirically,
the correlation between the time-averaged values
over four panel waves of perceived stress and life satis-
faction was negative, but its strength was relatively weak
(r= −0.31). The correlation between perceived stress
and perceived self-efficacy was negative, but also relatively
weak (r= −0.37). Finally, the correlation between per-
ceived self-efficacy and life satisfaction was positive (r=
0.55), suggesting that the relationship between these two
constructs was stronger than that between the other
constructs.
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Data Analysis
To examine the effects of baseline stress and self-efficacy
over time, as well as the effects of fluctuation (change) in
both, we fitted growth curve models within a multilevel
modeling framework (e.g., Curran et al. 2010; Raudenbush
and Bryk 2002), with measurement points (level 1) nested
within individuals (level 2). These models let us identify a
unique intercept and slope (or growth rate) in life satisfac-
tion for each person. We were explicitly assuming variation
in individual trajectories to support our aim of contributing
to a better understanding of life satisfaction trajectories
(Salmela-Aro and Tynkkynen 2010). All our continuous
level-2 variables (i.e., baseline stress, baseline self-efficacy,
SES, and reading score) were centered at the grand mean.
We used maximum likelihood estimation with cluster and
heteroskedasticity robust standard errors (Snijders and
Bosker 2012). While not affecting the actual parameter
estimates, these standard errors account for the fact that the
measurements within persons will be correlated across time
(Huber 1967; Rogers 1994). In our multilevel models, we
used maximum-likelihood estimation, which is widely
regarded to provide robust estimations if the assumed model
is accurate, and, moreover, allows for comparing the fit of
different models through likelihood ratio tests (Muthén and
Shedden 1999; Schafer and Graham 2002).
We included our key variables, perceived stress and self-
efficacy, at level 2 and level 1 in our models. At level 2, we
included time-invariant measures of the baseline levels of
perceived stress and self-efficacy. They are each calculated
as the mean of the perceived stress and self-efficacy scales
over the observational period of four years. At level 1, we
included time-varying measures using person-mean-
centered variables (“change in stress” and “change in self-
efficacy”). We used time-varying measures to assess intra-
individual deviations in stress and self-efficacy in a given
panel wave from the baseline levels of stress and self-
efficacy. This approach is illustrated in the following
example: Participants P1 and P2 display the same stress
score of 2 in the year 2002. Across the four years, partici-
pant P1 reports an average level stress score of 3, whereas
participant P2 reports an average level stress score of 2,
with all scores here relating to the “baseline stress” values.
The “change in stress” score of participant P1 in the year
2002 is −1 (or 2–3), whereas for participant P2 it is 0 (or
2–2). Thus, in 2002, participant P1 perceives a decrease in
stress relative to his or her average stress level, whereas
participant P2 perceives no change to individual-level stress
(baseline stress). We distinguished between “baseline effect”
and “change effect” to examine to what extent life satis-
faction is affected by stable personal characteristics and/or
by within-person change in the corresponding character-
istic. Distinguishing between “baseline effect” and “change
effect” was warranted because there was considerable fluc-
tuation over time in perceived stress and in perceived self-
efficacy: 63.4 percent of the variance in perceived stress
was within persons (36.6 % was between persons); 63.6
percent of the variance in perceived self-efficacy was within
persons (36.4 % was between persons)—as determined in
unconditional multilevel models with perceived stress and
perceived self-efficacy as dependent variables.
Our design allowed us to examine the hypotheses set out
in the “study purpose and hypotheses” section. We estimated
four multilevel models. In the first, unconditional model, we
included only the dependent variable “life satisfaction”. This
allowed us to distinguish between within- and between-
person variances in life satisfaction. In the second model,
we included time as fixed and random effects, as well as all
the time-invariant variables at level 2, including baseline
stress and baseline self-efficacy. In the third model, we
added the time-varying variables “change in stress” and
“change in self-efficacy” at level 1. In the fourth model, we
included the interaction terms between stress and self-
efficacy at both the between-person and within-person
levels (level 2 and level 1).3
Results
Across the four waves, on average, perceived life satisfac-
tion was relatively high, perceived stress was moderate, and
perceived self-efficacy was moderate to relatively high (see
Table 2). The between-wave correlations in the three vari-
ables were moderate to strong. They indicate within-person
variation in life satisfaction, perceived stress, and self-
efficacy over time. The correlations tended to be higher
between measurement points that were close to each other.
The correlations between stress and self-efficacy ranged
from r= −0.18 to r= −0.30 across the four waves.
Table 3 summarizes the results of our multilevel models.
The unconditional model (model 0), where no covariates are
included, partitions the variance in the dependent variable
“life satisfaction” into two components—within- and
between-person variance. That is, this model allows us to
3 Theoretically, the correlation between perceived stress and self-
efficacy could constitute a multicollinearity problem in multivariate
analyses with life satisfaction as the outcome variable. However, we
calculated variance inflation factor (VIF) scores for baseline stress,
baseline self-efficacy, change in stress, and change in self-efficacy,
which turned out to be 1.24, 1.20, 1.03, and 1.04. By even the most
conservative standards, this does not indicate a problem, even more so
as we ran our analyses on a comparably large sample. Even if there
were a problem with multicollinearity, it would be associated with
inflated standard errors and erroneous p-values, which would lead us
to mistakenly not reject the null-hypothesis on the related coefficients.
In other words, we would run the risk of not detecting statistically
significant effects.
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estimate the intra-class correlation (ICC), or the proportion
of total variance between persons. The ICC suggests that
60.6 % of the variance in life satisfaction was between
persons, while 39.4 % was within persons.
Model 1 includes time as fixed and random effects as
well as all the time-invariant (level-2) variables. A key
finding here is that individuals with above-average levels of
baseline stress reported below-average levels of life satis-
faction, while those with above-average levels of baseline
self-efficacy indicated above-average satisfaction with their
lives. Gender, reading score and SES had no significant
effect on life satisfaction; however, immigrant status was
associated with below-average levels of life satisfaction. By
contrast, individuals in the general education track were, on
average, more satisfied with their lives. This model further
indicates both a negative linear effect and a positive quad-
ratic effect of time, suggesting that life satisfaction declined
over time, and that this negative trend slowed over time.
The random effect of time at the person level (denoted as
“time variance (linear)”) was statistically significant, as
indicated by a likelihood ratio test comparing the deviances
Table 2 Descriptive statistics (means and standard deviations) and
correlations between the central variables for panel waves 1 to 4
Life satisfaction
(Min: 1, Max: 6)
Perceived stress
(Min: 1, Max: 5)
Self-efficacy
(Min: 1, Max: 4)
M (SD) t1 4.75 (0.80) 2.35 (0.73) 3.04 (0.46)
M (SD) t2 4.74 (0.72) 2.36 (0.64) 2.98 (0.43)
M (SD) t3 4.76 (0.74) 2.39 (0.64) 2.96 (0.43)
M (SD) t4 4.74 (0.78) 2.39 (0.72) 3.02 (0.46)
r t1–t2 0.63*** 0.56*** 0.56***
r t2–t3 0.68*** 0.68*** 0.64***
r t3–t4 0.71*** 0.68*** 0.65***
r t1–t3 0.57*** 0.51*** 0.54***
r t2–t4 0.62*** 0.57*** 0.57***
r t1–t4 0.54*** 0.41*** 0.49***
We tested longitudinal measurement invariance for our key research
variables life satisfaction, perceived stress, and self-efficacy. All
constructs exhibited configural invariance as well as excellent partial
metric and partial scalar invariance over time, implying that any linear
function of these constructs (i.e., person-specific averages and person-
mean-centered variables) and their items possess these properties as
well
***p< .001
Table 3 Results from multilevel models predicting life satisfaction
Model 0 Model 1 Model 2 Model 3
b SE b SE b SE b SE
Time (linear) (l-1) −0.032** 0.011 0.015 0.011 0.015 0.011
Time (quadratic) (l-1) 0.012** 0.004 −0.002 0.003 −0.002 0.003
Gender: male (l-2) −0.020 0.015 −0.020 0.015 −0.018 0.015
Immigrant (l-2) −0.142*** 0.025 −0.140*** 0.024 −0.141*** 0.024
Reading score (l-2) −0.000 0.000 −0.000 0.000 −0.000 0.000
SES (l-2) 0.001 0.000 0.001 0.000 0.001 0.000
General education track (l-1) 0.045** 0.015 0.024 0.015 0.027 0.015
Baseline stress (l-2) −0.153*** 0.015 −0.157*** 0.015 −0.724*** 0.104
Baseline self-efficacy (l-2) 0.848*** 0.024 0.861*** 0.024 0.402*** 0.085
Change in stress (l-1) −0.118*** 0.010 −0.276** 0.088
Change in self-efficacy (l-1) 0.428*** 0.017 0.347*** 0.068
Baseline stress × Baseline self-efficacy 0.189*** 0.034
Baseline stress × Change in self-efficacy 0.033 0.028
Change in stress × Baseline self-efficacy 0.052 0.029
Change in stress × Change in in self-efficacy 0.019 0.040
Intercept 4.744*** 0.009 2.584*** 0.091 2.536*** 0.091 3.926*** 0.267
Level 2 variance 0.336 0.009 0.277 0.011 0.259 0.010 0.256 0.010
Level 1 variance 0.218 0.004 0.186 0.004 0.172 0.004 0.172 0.004
Time variance (linear) 0.022 0.002 0.016 0.002 0.016 0.002
Covariance (level 2 variance, time variance) −0.035 0.004 −0.024 0.004 −0.024 0.004
Number of level 1 units 17,272 17,180 17,180 17,180
Number of level 2 units 5,638 5,606 5,606 5,606
−2 log likelihood 32,313.9 29,953.1 28,689.9 28,645.4
Unstandardized coefficients with cluster robust standard errors
The variables at level 1 (l-1) measure within-person effects, and the variables at level 2 (l-2) measure between-person effects
*p< .05, **p< .01, ***p< .001
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of a model with a random effect of time, and of a reduced
model without a random effect of time, χ2(2)= 218.3, p<
0.001. This suggests that there were considerable between-
person differences in the development of life satisfaction
over time. Our model allowed the person-level random
intercept (“level 2 variance”) and the random slope of time
at the person level (“time variance (linear)”) to covary. This
covariance between the variances was negative, which
means that individuals with higher initial levels of life
satisfaction showed a stronger decrease in life satisfaction
over time and, conversely, the lower the initial levels of life
satisfaction were, the less individuals’ life satisfaction
decreased over time.
In model 2 we added the time-varying variables “change
in stress” and “change in self-efficacy,” or, in other terms,
we added stress and self-efficacy at level 1. This model,
extending the first, suggests that change in stress and
change in self-efficacy significantly affected life satisfaction
over and above baseline stress and baseline self-efficacy
over time. Individuals who experienced less stress than
usual, or perceived greater self-efficacy than usual, were
likely to feel more satisfied with their lives, regardless of
their baseline levels of stress and self-efficacy. This is fur-
ther confirmed by a significantly better log-likelihood index
of model 2 relative to model 1, χ2(2) = 1263.2, p< 0.001.
We note, moreover, that this model revealed no significant
linear or quadratic time effects. Thus, while the ICC indi-
cated that there was within-person variation in life satis-
faction over time, with model 1 indicating a negative overall
trend of life satisfaction over time, the average level of life
satisfaction across participants seemed to remain stable
across the four measurement points when the effects of
change in stress and change in self-efficacy were taken into
account.
In model 3, we included interaction terms between stress
and self-efficacy at both the between-person and within-
person level, which significantly improved the model fit,
χ2(4)= 44.5, p< 0.001. This model confirms the results of
model 2 and provides further evidence for the following
main effects of our key variables: on average, a one-unit (or
1.46 SD) increase in baseline stress was associated with a
0.724 units (or 0.95 SD) decrease in life satisfaction, a one-
unit (2.26 SD) increase in baseline self-efficacy was asso-
ciated with a 0.402 units (0.91 SD) increase in life satis-
faction, a one-unit (1.46 SD) increase in change in stress
was associated with a 0.276 units (0.37 SD) decrease in life
satisfaction, and a one-unit (2.26 SD) increase in change in
self-efficacy was associated with a 0.347 units (0.46 SD)
increase in life satisfaction. In addition, model 3 indicates
that the negative effect of baseline stress on life satisfaction
was moderated by higher levels of baseline self-efficacy (as
discussed further below). By contrast, the non-significant
interactions indicate that change in the level of self-efficacy
did not moderate the effects of baseline stress or of change
in stress on life satisfaction, nor did baseline self-efficacy
moderate the effect of change in stress on life satisfaction.
Out of four interaction terms tested in the final model,
one interaction term was significant. To facilitate the
interpretation of this significant interaction between baseline
stress and baseline self-efficacy, we plotted the interaction
in Fig. 1. This figure shows how the marginal effect of
baseline stress on life satisfaction (y-axis) changes as a
function of baseline self-efficacy (x-axis). The solid black
line represents the effect of a one-unit increase in baseline
stress across the range of baseline self-efficacy values when
all other variables are kept at zero—or, for continuous
variables, when they are at their grand or person mean. The
95 % confidence interval is plotted in gray. Figure 1 indi-
cates that a one-unit increase in baseline stress (or a 1.47
SD) led to a decrease in life satisfaction by approximately
0.53 points (or a 0.71 SD) among individuals with low
baseline self-efficacy (self-efficacy score of 1.0, left end of
the x-axis). By contrast, the effect of an increase in baseline
stress on life satisfaction was no longer significant when
baseline self-efficacy reached a value equal to, or greater
than, 3.53, which corresponds to a 1.22 SD above the
sample mean.4 In this case, the confidence interval includes
the value of zero, as indicated by the vertical dashed line.
To assess the robustness of our findings, we ran model 2
and added the interaction terms one by one in separate
models. This did not yield different results than those
reported in Table 3. Furthermore, we included a random
Fig. 1 Marginal effect of a one-unit increase in baseline stress on life
satisfaction across the range of values of baseline self-efficacy
4 The sample mean of baseline self-efficacy is 2.99 points. A baseline
self-efficacy level of 3.53 points deviates from the sample mean by
0.54 points. Given that 0.442 points correspond to 1 standard
deviation, 0.54 points equal a 1.22 standard deviation.
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quadratic effect of time in our final model to assess whether
between-person differences in the curvilinearity of life
satisfaction trajectories could be identified. This did not
change our findings and did not alter the model fit sig-
nificantly, as indicated by a likelihood ratio test, χ2(3) =
7.35, p= 0.062.
Discussion
The life satisfaction of adolescents in transition to young
adulthood tends to be sensitive to environmental influences
as adolescents face many developmental and adjustment
challenges, for example, at school (Caprara et al. 2005;
Moksnes et al. 2014; Sánchez-Álvarez et al. 2015). Con-
nected to this, the realm of education has been described as
a main source of stress for adolescents (Persike and Seiffge-
Krenke 2012). While a few studies have analyzed several
facets of early, middle, and late adolescents’ life satisfaction
(Oberle et al. 2011; Salmela-Aro and Tynkkynen 2010), the
question of whether, and to what extent, life satisfaction is
shaped by person-specific average (baseline) levels of, and
within-person change across time in, school-related stress
has not yet been addressed. Building on theory and recent
research about the role of environmental demands and
personal resources in shaping stress (see e.g., Peng et al.
2015), this study investigated whether, and in what way,
perceived school-related stress and self-efficacy impact
young people’s life satisfaction during the transition to
adulthood, using a longitudinal design and data from a
representative sample of young people in Switzerland. An
important assumption of our analyses was that there is
individual variation in life satisfaction trajectories. We
modelled this within a multilevel modeling framework
where we specified a unique intercept and slope for each
person’s life satisfaction. Our models did indeed reveal
considerable variation between young people’s life satis-
faction trajectories over time, which supports previous
findings by Salmela-Aro and Tynkkynen 2010. Moreover,
the use of a longitudinal design allowed us not only to study
variation in life satisfaction trajectories, but also to estimate
robust effects on life satisfaction of baseline levels of stress
and self-efficacy over time. This was further enhanced by
the application of a scale specifically designed to capture
perceived stress in the domain of schooling.
Our first aim was to examine whether baseline levels of
stress and self-efficacy (a resource that facilitates coping)
affect life satisfaction over time (Hypotheses 1 and 2). As
expected, baseline stress was negatively associated with life
satisfaction, whereas baseline self-efficacy was positively
associated with life satisfaction. Our findings are in line
with evidence suggesting that, compared to perceived stress,
self-efficacy might be a somewhat less important predictor
of life satisfaction in young adults (Hamarat et al. 2001).
More generally, this also supports the finding that “bad is
stronger than good” (Baumeister et al. 2001), in that the
experience of negative school-related stress has a stronger
impact on young people’s life satisfaction than self-efficacy,
a resource that is instrumental in handling difficult situa-
tions and overcoming negative experiences.
Our second aim was to advance our understanding of the
dynamic relationship between intra-individual change in
perceived stress and self-efficacy, on the one hand, and life
satisfaction on the other, thus contributing new evidence to
the literature on young people’s life satisfaction which is
mainly built on cross-sectional studies (Huebner et al.
2012). The results corroborated the hypotheses that change
in the levels of perceived stress and self-efficacy is asso-
ciated with life satisfaction (Hypotheses 3 and 4). Increases
in perceived stress relative to baseline stress over time were
associated with a decrease in life satisfaction, and vice
versa. Similarly, increases in self-efficacy were associated
with an increase in life satisfaction, and vice versa. By
highlighting that changes in the subjective experience of
stress and self-efficacy affect life satisfaction, we contribute
to literature emphasizing that affective states, over and
above affective traits, impact individuals’ cognitive apprai-
sals (Eicher et al. 2014; Rosenberg 1998).
Thirdly, we examined the interplay between baseline
stress and baseline self-efficacy. Our findings corroborated
Hypothesis 5 that baseline self-efficacy moderates the
negative effect of baseline stress on life satisfaction, thereby
confirming the notion that it is not exclusively the experi-
ence of stress that may be harmful, but a combination of
stress alongside a lack of resources to adequately cope
(Grant et al. 2006). With increasing levels of baseline self-
efficacy, the impact of baseline stress on life satisfaction
weakened. High levels of self-efficacy even neutralized the
adverse effects of baseline stress. Adding to research that
relies on a transactional model of stress and considers the
effects of young people’s coping with stress on psycholo-
gical adjustment (Compas et al. 2001) our analysis is one of
the first to employ a longitudinal design to study the
interaction between baseline stress and baseline self-
efficacy as determinants of adolescents’ life satisfaction. A
particular advantage of our design was that it enabled robust
time-averaged estimates of perceived stress and self-
efficacy (baseline levels) over time, and provided evi-
dence of the role that stress and self-efficacy may ultimately
play in positive youth development (Damon 2004).
Fourthly, we set out to explore whether intra-individual
change in the levels of perceived stress and self-efficacy
interacts with the baseline levels of both. This investigation
was guided by the assumption that within-person change in
self-efficacy would moderate the adverse effects of baseline
stress on life satisfaction (Hypothesis 6), but our models did
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not provide evidence for this. We also tested whether
baseline levels of self-efficacy moderate the effects of
within-person change in perceived stress on life satisfaction
(Hypothesis 7), but the results also did not confirm this
hypothesis. Finally, we analyzed whether life satisfaction is
affected by an interplay between within-person change in
self-efficacy and within-person change in stress, but find-
ings indicated no such interaction effect.
Limitations of the present study should be noted. Social
desirability bias could have affected the responses to the
perceived stress scale items (Podsakoff et al. 2012). It is
conceivable that this effect worked in two ways. Some
respondents may have underreported their levels of stress,
as they may have felt that reporting such feelings in the
school context is socially undesirable. Others may have
overstated their levels of stress as an expression of their
psychological distance from this life domain. However,
recent research shows that social desirability bias only
minimally influences measures of life satisfaction in both
adults and children (Holder 2012).
We should also note that we had a large sample and,
consequently, a lot of power to identify even small effects
as significant. Although the effects identified here were
sizeable, it is important for future replication studies to take
into account that statistical power will depend on sample
size and on the size of the differences to be detected.
Another limitation is the potential confounding of the
effects of baseline levels of stress and self-efficacy with
change in the levels of stress and self-efficacy. Statistically,
we separated these effects by applying a multilevel mod-
eling framework, where baseline effects are at level two and
change effects at level one. However, some of the cross-
level interactions, for example the interaction between
baseline stress and change in self-efficacy, may be asso-
ciated with inflated standard errors. Yet there are no reasons
to assume that the parameter estimations of the cross-level
interactions are not consistent. Our estimations show rather
small, insignificant effects. Even if those effects were sig-
nificant, they would not change the main relations between
our key variables as their effect sizes are far greater. Con-
nected to this, we are not aware of any research indicating
that individuals with higher levels of baseline stress tend to
show greater variation in self-efficacy across time.
Finally, although growth curve models allow us to ana-
lyze individual differences in life satisfaction trajectories
over time and how life satisfaction is associated with our
research variables, these models cannot determine causal
direction. Hence, the effects reported in this article refer
only to associations between variables and do not have a
causal interpretation.
Our findings have implications for future research. They
suggest not only that baseline stress and self-efficacy were
related to young people’s life satisfaction, but so too were
intra-individual changes in stress and self-efficacy over
time. However, it is unclear whether this is specific to
young people or can be generalized to adults at different
stages of the life-course. For instance, there is evidence that
adults’ temperament dispositions, such as extraversion and
neuroticism (DeNeve and Cooper 1998; Herringer 1998), as
well as adults’ self-efficacy beliefs (Caprara and Steca
2005), are associated with their life satisfaction levels.
However, there is conflicting evidence on the stability of
adults’ life satisfaction over extended periods of time. Some
researchers claimed that adults’ life satisfaction is a dynamic
process characterized by substantial intra-individual varia-
tion (Heller et al. 2006), whereas others argued that adults’
appraisals of their life satisfaction are relatively stable over
time (Schimmack et al. 2009). Although it has been shown
that major life events such as repeated or long-term unem-
ployment, the onset of disability, or the loss of a partner can
change life satisfaction in both the short and long term
(Lucas et al. 2004; Luhmann et al. 2012), we do not know
exactly at which points changes in adults’ levels of stress
and self-efficacy bring about significant alterations in life
satisfaction (Chamberlain and Zika 1990). Future research
should also investigate the impact of baseline stress on
young people’s life satisfaction. Although there has been an
interest in the role minor stressors (such as daily hassles,
social conflicts, or poor exam performance) play in life
satisfaction (Ash and Huebner 2001; McCullough et al.
2000), much less is known on the impact of baseline stress
on young people’s life satisfaction (McNamara 2000).
Our findings also have implications for practice. Even
though young people’s life satisfaction was sensitive to
perceived stress in education, self-efficacy seemed to buffer
some of the negative effects of perceived stress on life
satisfaction. Research shows that self-efficacy is a malleable
resource, and therefore individuals can be enabled to
strengthen their self-efficacy (Gist and Mitchell 1992;
Schwoerer et al. 2005). Individuals who consider them-
selves worthy and capable of coping with life’s demands
feel happier and more in control of their life, and thus
evaluate their life more favorably (Judge et al. 1998).
Ultimately helping young people to enhance their self-
efficacy, for instance through youth empowerment pro-
grams and psychological interventions at school, may not
only have a strong impact on individual-level well-being,
but also on public health levels more generally (Bandura
2004).
Conclusion
This study aimed to advance our understanding of whether,
and to what extent, perceived stress and self-efficacy shape
young people’s life satisfaction. We found that baseline
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levels of stress and self-efficacy, as well as within-person
change in perceived stress and self-efficacy, were associated
with life satisfaction. Baseline stress and self-efficacy
interacted in that high levels of baseline self-efficacy miti-
gated the negative effects of baseline stress on life satis-
faction. This is an important finding, as it suggests that self-
efficacy may act as a stress-buffering resource. Young
people with low levels of self-efficacy may be unable to
cope with perceived stress in the school environment, which
increases the likelihood of leaving post-compulsory edu-
cation early (Eicher et al. 2014). The corresponding non-
possession of a post-compulsory credential is associated
with bleak prospects in the labor market for many young
people in Western countries. Devoid of means to gain
economic independence, these young people will struggle
in the complex process of adulthood transition and experi-
ence severe restrictions in their life chances, as well as long-
term consequences for their future career trajectories
(Cockx and Picchio 2013), all of which will negatively
affect their life satisfaction. Given these potentially serious
consequences, the perception of stress in the domain of
schooling needs to be better understood. Moreover, it will
be valuable for practitioners to know how self-efficacy
interventions may address stress, helping to counteract the
adverse effects perceived stress has on young people’s
future life chances.
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